have estimated the elastic interaction between two hydrogen atoms in the incoherent phase of palladium hydrides using the experimental value of the dipole force tensor P. Up to now, only phenomenological pair potentials have been used for a theoretical estimation of P in fcc transition metals [3] . On the other hand, it has been shown recently that the tight-binding method could be a useful tool for a semi-quantitative electronic structure of .sp impurities in transition metals [4] .
Moreover, it has been shown that this method can give a reasonable insight into the electronic structure of hydrogen in a-palladium hydrides [5] . The tightbinding method has also been used for an estimation of the dipole force tensor in dilute alloys of transition metals [6, 7] .
Our objective is to extend this previous model [6, 7] to interstitial hydrogen in a-palladium hydrides by using a purely tight-binding Hamiltonian for the electronic structure. The band structure of the pure transition metal is described by a spd Slater-Koster fit to first-principle calculations [8] whereas the impurity is described by an extra-orbital s. In the case of hydrogen at an octahedral position in a fcc transition metal, the hopping integral between the hydrogen s and nearest metallic spd orbitals can be defined in terms of three different two centre integrals (ss a, spa and sd (1) . A more complete description can be found in [5] .
To As discussed in [5] , AN" = 1 so that (3.4) is found equal to zero. We are left with F"'(A) which is given in terms of the electronic structure of the unrelaxed alloy and bfl"" with m and m' relative to d orbitals only. It is easily shown that [12] : # 0"""' is the product of a radial part expressed in terms of two centre integrals dd(1, ddn, ddb and an angular part given in terms of directions cosines [13] :
Let us assume [14] where the first term is independent of q OND and the second depends on q OND . After lengthy manipulations an analytic expression has been found for P."'; in particular it has been shown that the forces F ao(À) are non zero only up to third nearest neighbours of the hydrogen impurity (Appendix A).
As concerned with PI, after trivial manipulations we have found the following expression :
where ao is the lattice parameter and Fa1(03BB1) is the sum of two terms :
As a first approximation we will neglect F"(A'l) which contains 03B4es [ ; this is the same type of approximation as in [12] ; there remains F"(Al) which can be calculated following the same procedure used for the determination of F"'(A). Replacing 6#0 by bfl" (3.7) and (3.8) can be straightforwardly used and (3.9) has to be replaced by :
where G '(F 12), G °(4) and G °(5) are respectively intrasite and intersite matrix elements of the Green function G° (see [11] for detail) and qIND is the parameter entering in the exponential variation of sd (1 with [17] that the atomic displacements 4A) can be deduced from F(A) through the relation (a, p = x, y, z) :
where À, J1 are lattices sites and G L is the static Green function which is given in terms of the force constants of the alloy. G L is formally given in terms of G °L, the host lattice Green function and perturbation due to the hydrogen defect [18] . GL [22] . They depend, in our approximation, on the hopping integral sd(1 between the hydrogen impurity and its nearest neighbour palladium atoms, on the dd hopping integrals dd(1, ddn, ddb and on the matrix elements G °(T, 2), GO(4), GO(5), G ° (6) The definition of these matrix elements of G ° can be found in [11] . Let 
